beta2-Adrenergic signaling in human heart: shift from the cyclic AMP to the arachidonic acid pathway.
We have recently established that enhancement of intracellular calcium cycling and contraction in response to beta2-adrenergic receptor (beta2-AR) stimulation exclusively relies on the activation of the cytosolic phospholipase A2 (cPLA2) and arachidonic acid production, via a pertussis toxin-sensitive G protein (possibly Gi), in embryonic chick cardiomyocytes. We aimed to investigate the relevance of the beta2-AR/Gi/cPLA2 pathway in the human myocardium. In left ventricular biopsies obtained from explanted hearts, beta2-AR stimulation exerted either an inhibition of cPLA2 that was insensitive to pertussis toxin (PTX) treatment, or an activation of cPLA2, sensitive to PTX treatment. In right atrial appendages from patients who were undergoing open heart surgery, we demonstrated that beta2-AR-induced activation of cPLA2 was favored in situations of altered beta1-AR and/or beta2-AR/adenylyl cyclase (AC) stimulations. Alterations were characterized by an increase in EC50value of norepinephrine and a decrease in the maximal AC activation in response to zinterol, respectively. Quantitative reverse transcription-polymerase chain reaction analyses highlighted a positive correlation between the expression of AC5 and AC6 mRNAs in human cardiac atria, which suggested that functional alterations in AC responses were unlikely to be related to changes in the AC5/AC6 mRNA ratio. In addition, the shift from the cyclic AMP to the arachidonic acid pathway was not supported at the transcriptional level by opposite regulation of AC and cPLA2mRNAs expression. This study gives the first evidence of the recruitment of cPLA2by beta2-ARs in the human heart and suggests that the Gi/cPLA2pathway could substitute for a deficient Gs/AC pathway in mediating beta2-AR responses.